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STEREO ENCODING METHOD, STEREO
ENCODING DEVICE, AND ENCODER

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of International Appli-
cation No. PCT/CN2010/070873, filed on Mar. 4, 2010,
which claims priority to Chinese Patent Application No.
200910118870.8, filed on Mar. 4, 2009, both of which are
hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to the field of communication
technologies, and in particular, to a stereo encoding method,
a stereo encoding device, and an encoder.

BACKGROUND OF THE INVENTION

In the stereo encoding technology, a left channel signal and
a right channel signal are downmixed into a first monophonic
signal, energy relations between the first monophonic signal
and the left and the right channel signals are encoded, the first
monophonic signal is adjusted to obtain a second monopho-
nic signal, and differences between the second monophonic
signal and the left channel signal and between the second
monophonic signal and the right channel signal are encoded
respectively. The information may be used to reconstruct
audio signals at the decoding end to obtain a good stereo
effect.

In the existing stereo encoding technology, the first mono-
phonic signal needs to be adjusted only when a scaling factor
is determined. In order to determine an optimal scaling factor,
all possible scaling factors are calculated and compared in the
prior art. Therefore, high calculation amount and complexity
are required, and many system resources are occupied.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a stereo
encoding method, a stereo encoding device, and an encoder,
s0 as to reduce the complexity of determining a scaling factor,
and the required calculation amount and complexity, thereby
reducing the system resources to a great extent.

To achieve the objective, the embodiments of the present
invention adopt the following technical solutions.

In one aspect, an embodiment of the present invention
provides a stereo encoding method, including:

obtaining a left channel energy relation coefficient between
a first monophonic signal and a left channel signal and a right
channel energy relation coefficient between the first mono-
phonic signal and a right channel signal, in which the first
monophonic signal is generated by mixing stereo left and
right channel signals;

obtaining a left energy sum of sub-bands of the first mono-
phonic signal at a wave trough that are corresponding to the
left channel energy relation coefficient and a right energy sum
of the sub-bands of the first monophonic signal at the wave
trough that are corresponding to the right channel energy
relation coefficient respectively;

performing cross correlation between the sub-bands of the
first monophonic signal at the wave trough and sub-bands of
the left channel signal according to the left channel energy
relation coefficient, and performing cross correlation
between the sub-bands of the first monophonic signal at the
wave trough and sub-bands ofthe right channel signal accord-
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2

ing to the right channel energy relation coefficient, so as to
obtain cross correlation results;

obtaining a scaling factor by using the left energy sum, the
right energy sum, and the cross correlation results; and

encoding the stereo left and right channel signals according
to the scaling factor.

In another aspect, an embodiment of the present invention
provides a stereo encoding device, including:

an energy relation obtaining module, configured to obtain
a left channel energy relation coefficient between a first
monophonic signal and a left channel signal and a right chan-
nel energy relation coefficient between the first monophonic
signal and a right channel signal, in which the first monopho-
nic signal is generated by mixing stereo left and right channel
signals;

an energy sum obtaining module, configured to obtain a
left energy sum of sub-bands of the first monophonic signal at
a wave trough that are corresponding to the left channel
energy relation coefficient generated by the energy relation
obtaining module and a right energy sum of the sub-bands of
the first monophonic signal at the wave trough that are corre-
sponding to the right channel energy relation coefficient gen-
erated by the energy relation obtaining module respectively;

a cross correlation module, configured to perform cross
correlation between the sub-bands of the first monophonic
signal at the wave trough and sub-bands of the left channel
signal according to the left channel energy relation coefficient
obtained by the energy relation obtaining module, and per-
form cross correlation between the sub-bands of the first
monophonic signal at the wave trough and sub-bands of the
right channel signal according to the right channel energy
relation coefficient obtained by the energy relation obtaining
module, so as to obtain cross correlation results;

a scaling factor obtaining module, configured to obtain a
scaling factor according to the left energy sum and the right
energy sum generated by the energy sum obtaining module
and the cross correlation results generated by the cross cor-
relation module; and

an encoding module, configured to encode the stereo left
and right channel signals according to the scaling factor.

In still another aspect, an embodiment of the present inven-
tion provides an encoder, including:

an energy relation obtaining module, configured to obtain
a left channel energy relation coefficient between a first
monophonic signal and a left channel signal and a right chan-
nel energy relation coefficient between the first monophonic
signal and a right channel signal, in which the first monopho-
nic signal is generated by mixing stereo left and right channel
signals;

an energy sum obtaining module, configured to obtain a
left energy sum of sub-bands of the first monophonic signal at
a wave trough that are corresponding to the left channel
energy relation coefficient generated by the energy relation
obtaining module and a right energy sum of the sub-bands of
the first monophonic signal at the wave trough that are corre-
sponding to the right channel energy relation coefficient gen-
erated by the energy relation obtaining module respectively;

a cross correlation module, configured to perform cross
correlation between the sub-bands of the first monophonic
signal at the wave trough and sub-bands of the left channel
signal according to the left channel energy relation coefficient
obtained by the energy relation obtaining module, and per-
form cross correlation between the sub-bands of the first
monophonic signal at the wave trough and sub-bands of the
right channel signal according to the right channel energy
relation coefficient obtained by the energy relation obtaining
module, so as to obtain cross correlation results;
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a scaling factor obtaining module, configured to obtain a
scaling factor according to the left energy sum and the right
energy sum generated by the energy sum obtaining module
and the cross correlation results generated by the cross cor-
relation module; and

an encoding module, configured to encode the stereo left
and right channel signals according to the scaling factor.

The stereo encoding method, the stereo encoding device,
and the encoder according to the embodiments of the present
invention reduce the complexity of determining a scaling
factor, and, compared with the prior art, reduce the calcula-
tion amount and complexity of the stereo encoding, reducing
the system resources to a great extent.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart of a stereo encoding method accord-
ing to Embodiment 1 of the present invention;

FIG. 2 is a flow chart of a step of determining an optimal
scaling factor according to Embodiment 2 of the present
invention;

FIG. 3 is a flow chart of a step of determining a range of the
scaling factor according to the left energy sum, the right
energy sum, and the cross correlation results according to
Embodiment 2 of the present invention;

FIG. 4 is a flow chart of a step of determining an optimal
scaling factor within the range according to Embodiment 2 of
the present invention;

FIG. 5 is a structural diagram of a stereo encoding device
according to Embodiment 5 of the present invention;

FIG. 6 is a structural diagram of a scaling factor obtaining
module according to Embodiment 5 of the present invention;

FIG. 7 is a structural diagram of a scaling factor range
determining unit according to Embodiment 6 of the present
invention; and

FIG. 8 is a structural diagram of an optimal scaling factor
determining unit according to Embodiment 6 of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the present invention more comprehensible, embodi-
ments of the present invention are further described below in
detail with reference to the accompanying drawings.

As shown in FIG. 1, Embodiment 1 ofthe present invention
provides a stereo encoding method, including the following
steps.

Step 101: Obtain a left channel energy relation coefficient
between a first monophonic signal and a left channel signal
and a right channel energy relation coefficient between the
first monophonic signal and a right channel signal, in which
the first monophonic signal is generated by downmixing ste-
reo left and right channel signals.

In the embodiments of the present invention, left and right
channel signals are first downmixed into one monophonic
signal, the monophonic signal is converted to a Modified
Discrete Cosine Transform (MDCT) domain, the monopho-
nic signal in the MDCT domain is encoded, and then local
decoding is performed, so as to obtain a monophonic monoc
signal which is a first monophonic signal; and energy relation
(panning) coefficients between the first monophonic signal
and the left and right channel signals are calculated respec-
tively. The energy relation coefficients include a left channel
energy relation coefficient and a right channel energy relation
coefficient.

10

15

20

25

30

35

40

45

50

55

60

65

4

Step 102: Obtain a left energy sum of the sub-bands of the
first monophonic signal at a wave trough that are correspond-
ing to the left channel energy relation coefficient and a right
energy sum of the sub-bands of the first monophonic signal at
the wave trough that are corresponding to the right channel
energy relation coefficient, respectively.

The left energy sum, that is, the energy sum ml_e of the
product of the first monophonic signal at the wave trough and
the left channel energy relation coefficient, is obtained with
the following formula:

ml_e= Z (m(n) = wi)?

Where, m(n) is the monophonic signal at the wave trough,
and wl is the left channel energy relation coefficient corre-
sponding to a sub-band at the wave trough.

The right energy sum, that is, the energy sum mr_e of the
product of the first monophonic signal at the wave trough and
the right channel energy relation coefficient, is obtained with
the following formula:

mr e= Z (m(n) = wr)2

Where, m(n) is the monophonic signal at the wave trough,
and wr is the right channel energy relation coefficient corre-
sponding to a sub-band at the wave trough.

Step 103: Perform cross correlation between the sub-bands
of the first monophonic signal at the wave trough and the
sub-bands of the left channel signal according to the left
channel energy relation coefficient, and perform cross corre-
lation between the sub-bands of the first monophonic signal at
the wave trough and the sub-bands of the right channel signal
is performed according to the right channel energy relation
coefficient, so as to obtain cross correlation results.

The cross correlation between the sub-bands of the first
monophonic signal at the wave trough and the sub-bands of
the left channel signal is performed according to the left
channel energy relation coefficient, so as to obtain a left cross
correlation result 1_m with the following formula:

ILm= Z min) = wl=l(n),

where, m(n) is the monophonic signal at the wave trough,
wl is the left channel energy relation coefficient correspond-
ing to a sub-band at the wave trough, and 1(n) is the left
channel signal at the wave trough.

The cross correlation between the sub-bands of the first
monophonic signal at the wave trough and the sub-bands of
the right channel signal is performed according to the right
channel energy relation coefficient, so as to obtain a right
cross correlation result r_m with the following formula:

rm= Z m(n) = wr=r(n),

where, m(n) is the monophonic signal at the wave trough,
wr is the right channel energy relation coefficient correspond-
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ing to a sub-band at the wave trough, and r(n) is the right
channel signal at the wave trough.

Step 104: Obtain a scaling factor by using the left energy
sum, the right energy sum, and the cross correlation results.

The ml_e, mr_e, 1_m, and r_m obtained through calcula-
tion in Steps 102 and 103 are substituted into the following
formula, so as to calculate and obtain the value mult of the
scaling factor:

Step 105: Encode the stereo left and right channel signals
according to the scaling factor.

The scaling factor and the energy relation (panning) coet-
ficients are used to adjust the first monophonic signal, so as to
obtain a second monophonic signal which includes a second
monophonic left signal and a second monophonic right sig-
nal; and the difference between the left channel signal and the
second monophonic left signal and the difference between the
right channel signal and the second monophonic right signal
are encoded respectively.

In the stereo encoding method according to Embodiment 1
of the present invention, the scaling factor is directly calcu-
lated by using the energy sums of the products of the mono-
phonic signal at the wave trough and the left channel energy
relation coefficient and the right channel energy relation coef-
ficient and the cross correlation values between the mono-
phonic signal at the wave trough and the left and right channel
signals, which greatly reduces the complexity of determining
the scaling factor in the prior art, thereby reducing the calcu-
lation amount and complexity of the stereo encoding on the
whole and saving the system resources significantly.

The scaling factor obtained through calculation in Embodi-
ment 1 of the present invention can be directly used in the
adjustment process for the first monophonic signal. To
achieve a better adjustment effect, Embodiment 2 of the
present invention provides a more accurate method for deter-
mining an optimal scaling factor. Since all the other steps are
the same as those in Embodiment 1 of the present invention,
only the method for determining an optimal scaling factor in
Embodiment 2 of the present invention is described below.

As shown in FIG. 2, the step of determining an optimal
scaling factor according to Embodiment 2 of the present
invention includes:

step 201: Determine a range of the scaling factor according
to the left energy sum, the right energy sum, and the cross
correlation results; and

step 202: Determine an optimal scaling factor within the
range.

An optimal scaling factor is selected from all scaling fac-
tors within the range in a codebook. The above steps are
described below respectively in detail with reference to the
accompanying drawings.

As shown in FIG. 3, in Embodiment 2 of the present inven-
tion, the step of determining the range of the scaling factor
according to the left energy sum, the right energy sum, and the
cross correlation results includes the following steps.

Step 301: Calculate a value of an initial scaling factor
according to the left energy sum, the right energy sum, and the
cross correlation results.

The ml_e, mr_e, 1_m, and r_m obtained through calcula-
tion in Steps 102 and 103 are substituted into the following
formula to calculate and obtain the value mult of the initial
scaling factor:
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Il m+rm
mult= ————
ml e+mr e

Step 302: Quantize the value of the initial scaling factor to
obtain a quantization index.

The value of the initial scaling factor is quantized by using
a scaling factor quantizer, so as to obtain the quantization
index of the initial scaling factor.

Step 303: Determine a search range of an optimal scaling
factor in a scaling factor codebook according to the quanti-
zation index.

In the scaling factor codebook, all the scaling factors are
arranged in ascending order of quantization indexes corre-
sponding to the scaling factors, and therefore, it can be deter-
mined that the optimal scaling factor is one of the obtained
initial scaling factor, the scaling factor corresponding to the
quantization index of the initial scaling factor minus one, and
the scaling factor corresponding to the quantization index of
the initial scaling factor plus one.

Alternatively, the search range may also be set in the fol-
lowing manner. First, the one of the scaling factor corre-
sponding to the quantization index of the initial scaling factor
minus one and the scaling factor corresponding to the quan-
tization index of the initial scaling factor plus one which is the
closest to the initial scaling factor (that is, one with the mini-
mum absolute value of the difference from the initial scaling
factor) is found, and, together with the initial scaling factor,
serves as a search range of the scaling factor.

If the quantization index of the initial scaling factor is the
minimum index in the codebook, the optimal scaling factor is
one of the obtained initial scaling factor and the scaling factor
corresponding to the quantization index of the initial scaling
factor plus one.

If the quantization index of the initial scaling factor is the
maximum index in the codebook, the optimal scaling factor is
one of the obtained initial scaling factor and the scaling factor
corresponding to the quantization index of the initial scaling
factor minus one.

As shown in FI1G. 4, in Embodiment 2 of the present inven-
tion, the step of determining an optimal scaling factor within
the range includes the following steps.

Step 401: Calculate prediction error energies respectively
according to scaling factors within the range.

The scaling factors within the range are respectively sub-
stituted into the following formula, so as to calculate the
prediction error energy, dist, corresponding to each scaling
factor:

dist = Z (U) = wlx M()? + (r(n) — wr = M (n))?

where 1(n) is the left channel signal at the wave trough, r(n)
is the right channel signal at the wave trough, wl is the left
channel energy relation coefficient corresponding to a sub-
band at the wave trough, wr is the right channel energy rela-
tion coefficient corresponding to a sub-band at the wave
trough, and M(n) is the product of the first monophonic signal
m(n) at the wave trough and the scaling factor.

Step 402: Select the minimum prediction error energy from
the prediction error energies.

The prediction error energies obtained according to the
above formula are arranged in order, so as to obtain the
minimum prediction error energy.
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Step 403: A scaling factor corresponding to the minimum
prediction error energy is the optimal scaling factor.

A scaling factor which is used in calculating and obtaining
the minimum prediction error energy is found, and the scaling
factor is the optimal scaling factor.

In Embodiment 2 of the present invention, a search range of
the scaling factor is determined, and then an optimal scaling
factor is selected from the scaling factors within the search
range, which, compared with the prior art, reduces the com-
plexity of determining the scaling factor, thereby reducing the
calculation amount and complexity of the stereo encoding on
the whole and saving the system resources significantly.

In the process of calculating an initial scaling factor
according to Embodiment 2 of the present invention, it is
necessary to use the left and right channel energy relation
coefficients. In the process of calculating an initial scaling
factor according to Embodiment 3 of the present invention,
the left and right channel energy relation coefficients can be
set to 1, so as to calculate the initial scaling factor and finally
determine the optimal scaling factor.

In the process of calculating an initial scaling factor
according to Embodiment 4 of the present invention, the left
channel energy relation coefficient can be set to the average of
left channel energy relation coefficients in a band, and the
right channel energy relation coefficient can be set to the
average of right channel energy relation coefficients in the
band, so as to calculate the initial scaling factor and finally
determine the optimal scaling factor.

Embodiment 3 and Embodiment 4 of the present invention
are different from Embodiment 1 of the present invention
only in the selection of the left and right channel energy
relation coefficients, and the other steps in Embodiment 3 and
Embodiment 4 of the present invention are the same as those
in Embodiment 1 ofthe present invention, which are therefore
not repeated.

Based on the above method embodiments, Embodiment 5
of'the present invention provides a stereo encoding device. As
shown in FIG. 5, the device includes:

an energy relation obtaining module 501, configured to
obtain a left channel energy relation coefficient between a
first monophonic signal and a left channel signal and a right
channel energy relation coefficient between the first mono-
phonic signal and a right channel signal, in which the first
monophonic signal is generated by downmixing stereo left
and right channel signals;

an energy sum obtaining module 502, configured to obtain
a left energy sum of sub-bands of the first monophonic signal
at a wave trough that are corresponding to the left channel
energy relation coefficient generated by the energy relation
obtaining module 501 and a right energy sum of the sub-
bands of the first monophonic signal at the wave trough that
are corresponding to the right channel energy relation coef-
ficient generated by the energy relation obtaining module 501
respectively;

a cross correlation module 503, configured to perform
cross correlation between the sub-bands of the first monopho-
nic signal at the wave trough and sub-bands of the left channel
signal according to the left channel energy relation coefficient
obtained by the energy relation obtaining module 502, and
perform cross correlation between the sub-bands of the first
monophonic signal at the wave trough and sub-bands of the
right channel signal according to the right channel energy
relation coefficient obtained by the energy relation obtaining
module 502, so as to obtain cross correlation results;

ascaling factor obtaining module 504, configured to obtain
avalue of ascaling factor according to the left energy sum and
the right energy sum generated by the energy sum obtaining
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module 502 and the left and right cross correlation results
generated by the cross correlation module 503; and

an encoding module 505, configured to encode the stereo
left and right channel signals according to the scaling factor
obtained by the scaling factor obtaining module 504.

In the stereo encoding device according to Embodiment 5
of the present invention, the scaling factor is directly calcu-
lated by using the energy sums of the products of the mono-
phonic signal at the wave trough and the left and right channel
energy relation coefficients and the cross correlation values
between the monophonic signal at the wave trough and the
left and right channel signals, which greatly reduces the com-
plexity of determining the scaling factor in the prior art,
thereby reducing the calculation amount and complexity of
the stereo encoding on the whole and saving the system
resources significantly.

The scaling factor obtained through calculation in the scal-
ing factor obtaining module 504 may be directly used in the
encoding module 505 to encode the stereo left and right
channel signals. To achieve a better effect, in Embodiment 6
of'the present invention, as shown in FIG. 6, the scaling factor
obtaining module 504 includes:

a scaling factor range determining unit 601, configured to
determine a range of the scaling factor according to the left
energy sum and the right energy sum generated by the energy
sum obtaining module 502 and the cross correlation results
generated by the cross correlation module 503; and

an optimal scaling factor determining unit 602, configured
to determine an optimal scaling factor within the range deter-
mined by the scaling factor range determining unit 601.

As shown in FIG. 7, in Embodiment 6 of the present inven-
tion, the scaling factor range determining unit 601 includes:

an initial scaling factor calculating unit 701, configured to
calculate a value of an initial scaling factor according to the
left energy sum and the right energy sum generated by the
energy sum obtaining module and the cross correlation
results generated by the cross correlation module;

a quantizing unit 702, configured to quantize the value of
the initial scaling factor obtained by the initial scaling factor
calculating unit 701 to obtain a quantization index; and

a range determining unit 703, configured to determine a
search range of the scaling factor in a scaling factor codebook
according to the quantization index obtained by the quantiz-
ing unit 702.

As shown in FIG. 8, in Embodiment 6 of the present inven-
tion, the optimal scaling factor determining unit 602 includes:

a prediction error energy calculating unit 801, configured
to calculate prediction error energies respectively according
to scaling factors within the range;

a minimum prediction error energy selecting unit 802,
configured to select a minimum prediction error energy from
the prediction error energies obtained by the prediction error
energy calculating unit 801; and

a determination optimal scaling factor unit 803, configured
to determine a scaling factor corresponding to the minimum
prediction error energy selected by the minimum prediction
error energy selecting unit 802 as the optimal scaling factor.

In the stereo encoding device according to Embodiment 6
of'the present invention, a search range of the scaling factor is
determined, and then an optimal scaling factor is selected
from the scaling factors in the search range, which, compared
with the prior art, reduces the complexity of determining the
scaling factor, thereby reducing the calculation amount and
complexity of the stereo encoding on the whole and saving
the system resources significantly.

Embodiment 7 of the present invention provides an
encoder, including:
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an energy relation obtaining module 501, configured to
obtain a left channel energy relation coefficient between a
first monophonic signal and a left channel signal and a right
channel energy relation coefficient between the first mono-
phonic signal and a right channel signal, in which the first
monophonic signal is generated by downmixing stereo left
and right channel signals;

an energy sum obtaining module 502, configured to obtain
a left energy sum of sub-bands of the first monophonic signal
at a wave trough that are corresponding to the left channel
energy relation coefficient generated by the energy relation
obtaining module 501 and a right energy sum of the sub-
bands of the first monophonic signal at the wave trough that
are corresponding to the right channel energy relation coef-
ficient generated by the energy relation obtaining module 501
respectively;

a cross correlation module 503, configured to perform
cross correlation between the sub-bands of the first monopho-
nic signal at the wave trough and sub-bands of the left channel
signal according to the left channel energy relation coefficient
obtained by the energy relation obtaining module 502, and
perform cross correlation between the sub-bands of the first
monophonic signal at the wave trough and sub-bands of the
right channel signal according to the right channel energy
relation coefficient obtained by the energy relation obtaining
module 502, so as to obtain cross correlation results;

ascaling factor obtaining module 504, configured to obtain
avalue of ascaling factor according to the left energy sum and
the right energy sum generated by the energy sum obtaining
module 502 and the left and right cross correlation results
generated by the cross correlation module 503; and

an encoding module 505, configured to encode the stereo
left and right channel signals according to the scaling factor
obtained by the scaling factor obtaining module 504.

The encoder according to Embodiment 7 of the present
invention greatly reduces the complexity of determining the
scaling factor in the prior art, thereby reducing the calculation
amount and complexity of the stereo encoding on the whole
and saving the system resources significantly.

Embodiment 8 of the present invention provides a stereo
encoding method, including the following steps.

Step 601: Obtain an energy sum of a predicted value of a
left channel signal at a wave trough by using a monophonic
signal and a left channel energy relation coefficient, and
obtain an energy sum of a predicted value of a right channel
signal at the wave trough by using the monophonic signal and
a right channel energy relation coefficient, in which the
monophonic signal is obtained by downmixing stereo left and
right channel signals.

A left channel energy relation coefficient between a first
monophonic signal and a left channel signal and a right chan-
nel energy relation coefficient between the first monophonic
signal and a right channel signal are obtained, in which the
first monophonic signal is obtained by downmixing stereo
left and right channel signals; and the energy sum of the
predicted value of the left channel signal at the wave trough
and the energy sum of the right channel signal at the wave
trough are obtained respectively.

The energy sums, that is, the energy sum ml_e of the
product of the monophonic signal at the wave trough and the
left channel energy relation coefficient, and the energy sum
mr_e of the product of the monophonic signal at the wave
trough and the right channel energy relation coefficient, are
obtained with the following formula:
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ml_e= Z (m(n)«wh?, and mr_e = Z (m(n) xwr)?,

where

m(n) is the monophonic signal at the wave trough, wl is the
left channel energy relation coefficient corresponding to a
sub-band at the wave trough, and wr is the right channel
energy relation coefficient corresponding to a sub-band at the
wave trough.

Step 602: Obtain a cross correlation result between the
predicted value of the left channel signal at the wave trough
and the left channel signal by using the monophonic signal
and the left channel energy relation coefficient, and obtain a
cross correlation result between the predicted value of the
right channel signal at the wave trough and the right channel
signal by using the monophonic signal and the right channel
energy relation coefficient.

The monophonic signal is multiplied by the left channel
energy relation coefficient to obtain the predicted value of the
left channel signal, and the monophonic signal is multiplied
by the right channel energy relation coefficient to obtain the
predicted value of the right channel signal; and a sum of
correlation values between the predicted value of the left
channel signal at the wave trough and sub-bands of the left
channel signal is obtained according to the predicted value of
the left channel signal, and a sum of correlation values
between the predicted value of the right channel signal at the
wave trough and sub-bands of the right channel signal is
obtained according to the predicted value of the right channel
signal, that is, the sum of the correlation values between the
predicted value of the left channel signal at the wave trough
and the sub-bands of the left channel signal is calculated, and
the sum of the correlation values between the predicted value
of the right channel signal at the wave trough and the sub-
bands of the right channel signal is calculated, so as to obtain
cross correlation results. The predicted value of the left chan-
nel signal is the product of the monophonic signal and the left
channel energy relation coefficient, and the predicted value of
the right channel signal is the product of the monophonic
signal and the right channel energy relation coefficient.

The above may be represented by the following formulae:

Im= Zm(n) w«wlxl(n) and r_m = Zm(n) =wrer(n),

where

m(n) is the monophonic signal at the wave trough, wl is the
left channel energy relation coefficient corresponding to a
sub-band at the wave trough, 1(n) is the left channel signal at
the wave trough, wr is the right channel energy relation coef-
ficient corresponding to the sub-band at the wave trough, and
r(n) is the right channel signal at the wave trough.

Step 603: Obtain a scaling factor by using the energy sums
and the cross correlation results.

A value of an initial scaling factor is calculated according
to the energy sums and the cross correlation results, the value
of' the initial scaling factor is quantized to obtain a quantiza-
tion index, a search range of a scaling factor is determined in
a scaling factor codebook according to the quantization
index, and an optimal scaling factor is determined within the
range. The determining of the optimal scaling factor within
the range includes: calculating prediction error energies
respectively according to scaling factors within the range,
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selecting a minimum prediction error energy from the predic-
tion error energies, and determining a scaling factor corre-
sponding to the minimum prediction error energy as the opti-
mal scaling factor.

Step 604: Encode the stereo left and right channel signals
according to the scaling factor.

Steps 603 and 604 are the same as those in the above
method embodiments.

Persons of ordinary skill in the art should understand that
all or part of the steps of the method according to the embodi-
ments of the present invention may be completed by a pro-
gram instructing relevant hardware, and the program may be
stored in a computer readable storage medium, such as a
ROM/RAM, a magnetic disk, or an optical disk.

The above descriptions are merely specific embodiments
of the present invention, but not intended to limit the protec-
tion scope of the present invention. Any variations or replace-
ments that may be easily thought of by persons skilled in the
art without departing from the technical scope of the present
invention should fall within the protection scope of the
present invention. Therefore, the protection scope of the
present invention shall be defined by the appended claims.

What is claimed is:
1. A stereo encoding method, comprising:
obtaining a left channel energy relation coefficient between
a first monophonic signal and a left channel signal and a
right channel energy relation coefficient between the
first monophonic signal and a right channel signal,
wherein the first monophonic signal is generated by
downmixing stereo left and right channel signals;

obtaining a left energy sum of sub-bands of the first mono-
phonic signal at a wave trough that are corresponding to
the left channel energy relation coefficient and a right
energy sum of the sub-bands of the first monophonic
signal at the wave trough that are corresponding to the
right channel energy relation coefficient respectively;

performing cross correlation between the sub-bands of the
first monophonic signal at the wave trough and sub-
bands of the left channel signal according to the left
channel energy relation coefficient, and performing
cross correlation between the sub-bands of the first
monophonic signal at the wave trough and sub-bands of
the right channel signal according to the right channel
energy relation coefficient, so as to obtain cross correla-
tion results;

obtaining a scaling factor by using the left energy sum, the

right energy sum, and the cross correlation results; and
encoding the stereo left and right channel signals according
to the scaling factor.

2. The stereo encoding method according to claim 1,
wherein the step of obtaining the scaling factor according to
the left energy sum, the right energy sum, and the cross
correlation results comprises:

determining a range of the scaling factor according to the

left energy sum, the right energy sum, and the cross
correlation results; and

determining an optimal scaling factor within the range.

3. The stereo encoding method according to claim 2,
wherein the step of determining the range of the scaling factor
according to the left energy sum, the right energy sum, and the
cross correlation results comprises:

calculating a value of an initial scaling factor according to

the left energy sum, the right energy sum, and the cross
correlation results;

quantizing the value of the initial scaling factor to obtain a

quantization index; and
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determining a search range of the scaling factor in a scaling
factor codebook according to the quantization index.
4. The stereo encoding method according to claim 3,
wherein the step of determining the optimal scaling factor
5 within the range comprises:
calculating prediction error energies respectively accord-
ing to scaling factors within the range;
selecting a minimum prediction error energy from the pre-
diction error energies; and
10 determining a scaling factor corresponding to the mini-
mum prediction error energy as the optimal scaling fac-
tor.

5. The stereo encoding method according to claim 4,

wherein both the left channel energy relation coefficient and
5 the right channel energy relation coefficient are 1.

6. The stereo encoding method according to claim 4,
wherein the left channel energy relation coefficient is an
average of left channel energy relation coefficients in a band,
and the right channel energy relation coefficient is an average

20 of right channel energy relation coefficients in the band.
7. A stereo encoding device, comprising:
an energy relation obtaining module, configured to obtain
a left channel energy relation coefficient between a first
monophonic signal and a left channel signal and a right
25 channel energy relation coefficient between the first
monophonic signal and a right channel signal, wherein
the first monophonic signal is generated by mixing ste-
reo left and right channel signals;
an energy sum obtaining module, configured to obtain a
30 left energy sum of sub-bands of the first monophonic
signal at a wave trough that are corresponding to the left
channel energy relation coefficient generated by the
energy relation obtaining module and a right energy sum
of the sub-bands of the first monophonic signal at the
35 wave trough that are corresponding to the right channel
energy relation coefficient generated by the energy rela-
tion obtaining module respectively;
a cross correlation module, configured to perform cross
correlation between the sub-bands of the first monopho-
40 nic signal at the wave trough and sub-bands of the left
channel signal according to the left channel energy rela-
tion coeflicient obtained by the energy relation obtaining
module, and perform cross correlation between the sub-
bands of the first monophonic signal at the wave trough
45 and sub-bands of the right channel signal according to
the right channel energy relation coefficient obtained by
the energy relation obtaining module, so as to obtain
cross correlation results;
a scaling factor obtaining module, configured to obtain a
50 scaling factor according to the left energy sum and the
right energy sum generated by the energy sum obtaining
module and the cross correlation results generated by the
cross correlation module; and
an encoding module, configured to encode the stereo left
55 and right channel signals according to the scaling factor
obtained by the scaling factor obtaining module.
8. The stereo encoding device according to claim 7,
wherein the scaling factor obtaining module comprises:
a scaling factor range determining unit, configured to
60 determine a range of the scaling factor according to the
left energy sum and the right energy sum generated by
the energy sum obtaining module and the cross correla-
tion results generated by the cross correlation module;
and
65  an optimal scaling factor determining unit, configured to
determine an optimal scaling factor within the range
determined by the scaling factor range determining unit.

—
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9. The stereo encoding device according to claim 8,
wherein the scaling factor range determining unit comprises:
an initial scaling factor calculating unit, configured to cal-
culate a value of an initial scaling factor according to the
left energy sum and the right energy sum generated by
the energy sum obtaining module and the cross correla-

tion results generated by the cross correlation module;

a quantizing unit, configured to quantize the value of the
initial scaling factor obtained by the initial scaling factor
calculating unit to obtain a quantization index; and

a range determining unit, configured to determine a search
range of the scaling factor in a scaling factor codebook
according to the quantization index obtained by the
quantizing unit.

10. The stereo encoding device according to claim 8,
wherein the optimal scaling factor determining unit com-
prises:

a prediction error energy calculating unit, configured to
calculate prediction error energies respectively accord-
ing to scaling factors within the range;

a minimum prediction error energy selecting unit, config-
ured to select a minimum prediction error energy from
the prediction error energies obtained by the prediction
error energy calculating unit; and

a determination optimal scaling factor unit, configured to
determine a scaling factor corresponding to the mini-
mum prediction error energy selected by the minimum
prediction error energy selecting unit as the optimal
scaling factor.

11. An encoder, comprising the stereo encoding device

according to claim 7.

12. A stereo encoding method, comprising:

obtaining energy sums of predicted values of left and right
channel signals at a wave trough by using a first mono-
phonic signal and left and right channel energy relation
coefficients respectively, wherein the first monophonic
signal is obtained by downmixing stereo left and right
channel signals;

obtaining cross correlation results between the predicted
value ofthe left channel signal at the wave trough and the
left channel signal and between the predicted value of
the right channel signal at the wave trough and the right
channel signal, by using the first monophonic signal and
the left and right channel energy relation coefficients
respectively;

obtaining a scaling factor by using the energy sums of the
predicted values of the left and right channel signals and
the cross correlation results between the predicted value
of'the left channel signal and the left channel signal and
between the predicted value of the right channel signal
and the right channel signal; and

encoding the stereo left and right channel signals according
to the scaling factor.

13. The stereo encoding method according to claim 12,
wherein the obtaining the cross correlation results between
the predicted value of the left channel signal at the wave
trough and the left channel signal and between the predicted
value of the right channel signal at the wave trough and the
right channel signal, by using the first monophonic signal and
the left and right channel energy relation coefficients respec-
tively comprises:

multiplying the first monophonic signal by the left channel
energy relation coefficient to obtain the predicted value
of'the left channel signal, and multiplying the first mono-
phonic signal by the right channel energy relation coef-
ficient to obtain the predicted value of the right channel
signal; and
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obtaining a sum of correlation values between the pre-
dicted value of the left channel signal at the wave trough
and sub-bands of the left channel signal according to the
predicted value of the left channel signal, and obtaining
a sum of correlation values between the predicted value
of the right channel signal at the wave trough and sub-
bands of the right channel signal according to the pre-
dicted value of the right channel signal.

14. The stereo encoding method according to claim 13,
wherein the obtaining the cross correlation results between
the predicted value of the left channel signal at the wave
trough and the left channel signal and between the predicted
value of the right channel signal at the wave trough and the
right channel signal, by using the first monophonic signal and
the left and right channel energy relation coefficients respec-
tively comprises:

ml_e= Z (m(n) «wh)? and mr_e= Z (m(n) xwr)?,

where

m(n) is the first monophonic signal at the wave trough, wl
is the left channel energy relation coefficient corre-
sponding to a sub-band at the wave trough, 1(n) is the left
channel signal at the wave trough, wr is the right channel
energy relation coefficient corresponding to the sub-
band at the wave trough, and r(n) is the right channel
signal at the wave trough.

15. The stereo encoding method according to claim 13,
wherein the obtaining the energy sums of the predicted values
of the left and right channel signals at the wave trough, by
using the first monophonic signal and the left and right chan-
nel energy relation coefficients respectively comprises:

I m= Z m(n)swlxl(n) and r m = Z m(n) = wr=r(n),

where
m(n) is the first monophonic signal at the wave trough, wl
is the left channel energy relation coefficient corre-
sponding to a sub-band at the wave trough, and wr is the
right channel energy relation coefficient corresponding
to the sub-band at the wave trough.

16. The stereo encoding method according to claim 12,
wherein the obtaining the scaling factor by using the energy
sums of the predicted values of the left and right channel
signals and the cross correlation results between the predicted
value of the left channel signal and the left channel signal and
between the predicted value of the right channel signal and
the right channel signal comprises:

calculating a value of an initial scaling factor according to

the energy sums and the cross correlation results;

quantizing the value of the initial scaling factor to obtain a

quantization index;

determining a search range of the scaling factor in a scaling

factor codebook according to the quantization index;
and

determining an optimal scaling factor within the range.

17. The stereo encoding method according to claim 16,
wherein the determining the optimal scaling factor within the
range comprises:

calculating prediction error energies respectively accord-

ing to scaling factors within the range;
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selecting a minimum prediction error energy from the pre-
diction error energies; and

determining a scaling factor corresponding to the mini-
mum prediction error energy as the optimal scaling fac-
tor. 5
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